(19) 



JEuropaisches Patentamt 
European Patent Office 
Office europeen des brevets 





(12.1 



(11) EP 0 731 506 A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

11.09.1996 Bulletin 1996/37 


(51) Intel 6 H01 L 23/498 H01 1 91 /fin 


(21) Application number: 96301502.9 




(22)}^^of filing: 05.03.1996 




(84) '^^^ia,ted Contracting States: 


(72) Inventor: Takeuchi, Yukiharu, 


DE^GB 


c/o Shinkn Fl*»r InH f*n 1 \A 


(30) Priority: 08.03.1995 JP 48079/95 


Oaza Kurita, Nagano-shi, Nagano (JP) 


(71) Applicant: SHINKO ELECTRIC INDUSTRIES CO. 


(74) Representative: Rackham, Stephen Nei[ 
GILL JENNINGS & EVERY, : 


LTD. 

Nagano-shi, Nagano 380 (JP) 


Broadgate House, 

7 Eldon Street 

London EC2M 7LH (GB) 



CM 
< 
CO 

o 

T- 

co 
I s - 

o 

CL 
LLJ 



(54) Package for semiconductor device 

(57) A semiconductor package includes a resin film 
(12) having an upper surface on which conductive pat 
terns (18) are formed and a semiconductor element (16) 
is to be mounted. A base substrate (10) has an upper 
surface on which intermediate conductive patterns (27} 
are formed and a lower surface on which external ter- 
minal connecting pads (24), to which external terminals 
(26) are to be connected, are formed. The intermediate 
condtf&ive patterns (27) are electrically connected to 
the;R&§fnal terminal connecting pads (24) by means o: 




vias (20) provided in the base substrate (10). An adhe- 
sive layer (14) adheres the lower surface of the resn 
film (12) to the upper surface of the base substrate (10). 
Conductors (30,36,42) provided in through holes (28) 
penetrate through the resin film (12) and prefe/ably 
tnrough the adhesive layer (14) to electrically connect 
tne conductive patterns (1 8) on the upper surface ct the 
resin film (12) to the external terminal connecting pads 
(24) on the lower surface of the base substrate (10) by 
means of the intermediate conductive patterns (27) on 
tne upper surface of the base substrate (10). 



Fig.1 
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Descriptiorf 

i 

The present invention relates to a package for sem- 
iconductor ojevices, a process for making the same, and 
a semiconductor device using such a package. More s 
particularly, this invention relates to a package, a proc- 
ess for making the same, and a semiconductor device, 
in which conductive patterns are formed on a first sur- 
face of the package for mounting thereon a semicon- 
ductor element and external terminal connecting pads io 
are formed on a second, opposite surface of the pack- 
age. 

In a semiconductor package conventionally knov/n 
in the prior art, ceramic substrates and glass-fiber rein- 
forced (glass epoxy) resin substrates have been advan- is 
lageously used as a base substrate on which a semi- 
conductor element or chip is mounted. 

An example of such a semiconductor package 
known in the prior art is shown in Fig. 6, in which a base 
substrate 100 is made of a glass-fiber reinforced resin. 20 

In Fig. 6, conductive patterns 1 04 are formed on the 
upper surface of the package for mounting thereon a 
semiconductor element 102 and terminal connecting 
pads 108, 108, ... are formed on the opposite, lower sur- 
face of the package for electrically connecting thereto 25 
external connecting terminals 106, 106, ... The conduc- 
tive patterns 104 are electrically connected to the termi- 
nal connecting pads 108, 108 by means of vias 110. 
110 : ... provided in the resin substrate 100. 

The semiconductor element 102 mounted on the zo 
resin substrate 1 00 is hermetically sealed with a sealing 
resin to complete a semiconductor device, in which the 
semiconductor element 102 is electrically connected to 
the conductive patterns 104 by bonding-wires, in the ex- 
ample of Fig. 6. 35 

The glass fiber reinforced resin substrate 100 has 
upper and lower surfaces which are both coated with 
copper foils and provided with through holes. The inner 
walls of the through holes are plated with a metal (cop- 
per) to define conductive vias 110, 110, ... The copper 40 
plated layers, for defining these conductive vias 110, 
110 : ... are'formed by first electroless plating and then 
electroplating. The metal plated layers are also formed 
to a certain thickness on the copper foils of the upper 
and lower surfaces of the resin substrate 100. *s 

Then, the copper foils with plate copper layers are 
etched to form conductive patterns 104 on the upper 
surface and terminal connecting pads 108, 108, ... on 
the opposite, lower surface of the resin substrate. The 
surface of the resin substrate on which the terminal con- so 
necting pads 108 : 108 ... are formed is coated with sol- 
der resist except for the areas to which the external con- 
necting terminals 106, 106, ... are to be connected. 

Since the semiconductor package as mentioned 
above comprises a base substrate 100 which is made ss 
of a glass fiber reinforced resin, it is possible to obtain 
a light weight package having a simple structure. 

The conductive vias 110. 110, ... are defined by the 



copper plated layers 118 directly formed on the inner 
walls of the through holes of the re'si^ubstrate 100. 
Thus, the copper plated layers are af|^^i.ed on the 
surface of the resin substrate 1 00 on wfif^^id terminal 
pads 108, 108 are formed, as mentioned'i^Q^. 

The respective terminal pads 108, 1oi. r atf subject- 
ed to a thermal stress or the like when the external con- 
necting terminals 106 are attached thereto. Thus, it is 
required to increase the thickness of the connecting 
pads 108, i.e., the thickness of the copper plated layer, 
so as to improve the thermal durability of the connecting 
pads 108. In the same manner, it is also required to in- 
crease the thickness of the copper plated layer on the 
inner walls of the through holes to improve the durability 
thereof. 

However, if the thickness of the copper plated layers 
118 is increased, the thickness of the conductive pat- 
terns of the glass fiber reinforced resin substrate will al- 
so be increased, since the copper plated layer 118 is 
overlapped on the cooper foils previously coaled on the 
resin substrate. 

Therefore, when a relatively thick copper layer is 
etched to form the conductive pattern, the conductive 
pattern becomes trapezoidal in crqss-sectional as 
shown in Fig. 8. Thus, it is difficult to foirb lint? patterns 
on the resin substrate, as shown in FK£§£||in which the 
thickness of the copper layer is T, i.e. 



faTthickness 

of the copper plated layer 118 and the co]^f;.|oil 120 

On the other hand, the semtconductonejernent 102 
is a so-called flip-flop type, in which the serhf conductor 
chip which is to be mounted on the package'has a plu- 
rality of electrodes, such as solder balls, so that the sem- 
iconductor chip can be directly mounted on and con- 
nected to the conductive patterns on the resin substrate. 
Thus, it is required that the conductive patterns 104 on 
the resin substrate on which a semiconductor element 
is mounted must be as fine as possible. 

According to the present invention, there is provid- 
ed a semiconductor package comprising; a resin film 
having a first, upper surface on which conductive pat- 
terns are formed and at least one semiconductor ele- 
ment is to be mounted and a second, lower surface; a 
base substrate having a first, upper surface on which 
intermediate conductive patterns are formed and a sec- 
ond, lower surface on which external terminal connect- 
ing pads to which external terminals are to be connected 
are formed, said intermediate conductive patterns are 
electrically connected to said exlernartgrVninal connect- 
ing pads by means of vias provided ; rr^gid.base sub- 
strate; an adhesive layer for adhering's;*p^^cond, low- 
er surface of the rosin film to said first, u^pr^'yrface of 
the base substrate; and connecting mean^fovided in 
through holes penetrating throuqh said rislffilm and 
said adhesive layer for electrically connecting said con- 
ductive patterns on said first, upper surface of the resin 
film to said external terminal connecting pads on said 
second, lower surface of the base substrate by means 
of said intermediate conductive patterns on the first, up- 
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per surfa^ o of the base substrate. 

Accoiding to another aspect of the present inven- 
tion, said connecting means comprises through holes 
penetrating through sa.d resin film, metal platecJ layers 
torm'^tlon inner walls of said through holes, and portions 
of s^r^bm isotropic conductive adhesive paste corre- 
spot^raf:ji)-said through holes 

l^^^n\bodimeni, said conductive patterns on the 
first, uj^gg&rface of the resin film are finer than said 
intermedThfe^conductive patterns on the first, upper sur- 
face of the 'base substrate. 

In oru-; embodiment, each of said vias provided in 
the base substrate comprises a through hole provided 
in said bai.e substrate and a metal plated layer formed 
on an inner wall of said through hole. » 

In another embodiment, each of said vias provided 
in the base substrate comprises a through hole provided 
in said baso substrate, said through hole being filled with 
conductive paste. 

In one embodiment, said connecting means for 
electrically connecting said conductive patterns to said 
external terminal connecting pads comprises said 
through holes penetrating through said resin film and 
said adhesive layer, said through holes being filled with 
conductive- paste. 

In anchor embodiment, said connecting means for 
electrically connecting said conductive patterns to said 
external luminal connecting pads comprises said 
throtjgfiihc.ies penetrating through said resin film and 
said^^S|ive layer and metal plated layers formed on 
innef^^^:bf said through holes. 

Irv^^SBn'bodiment, said base substrate comprises 
a glass fir^r^reinforced plastic substrate. 

In another embodiment, said base substrate com- 
prises a ceramic substrate. 

According to still another aspect of the present in- 
vention, th^re is provided a process for making a sem- 
iconductor package comprising: preparing a base sub- 
strate having a first, upper surface on which intermedi- 
ate conductive patterns are formed and a second, lower 
surface on which external terminal connecting pads to 
which external terminals are to be connected are 
formed, said intermediate conductive patterns are elec- 
trically connected to said external terminal connecting 
pads by means of vias provided in said base substrate; 
preparing a resin film having a first, upper surface on 
which conductive patterns are formed and a second, 
lower surface; adhering said second, lower surface of 
the resin film to said first, upper surface of the base sub- 
strate by means of an adhesive layer; providing through 
hoi cs so as to penetrate through said resin film and said 
adhe^rve layer at positions corresponding to said inter- 
medjp&fspnductive patterns of the base substrate; and 
fillin^^^ghrough holes with conductive paste so as to 
electrf^^^bnnect said conductive patterns on said 
first, upp&f^p'rface of the resin film to said external ter- 
minal connecting pads on said second, lower surface of 
the base substrate by means of said intermediate con- 



ductive patterns of the base substrate. 

In one embodiment, said process comprises form- 
ing metal plated layers on the inner walls of said through 
holes so as to electrically connecting said conductive 
5 patterns on said first : upper surface of the resin film to 
said external terminal connecting pads on said second, 
lower surface of the base substrate by means of said 
intermediate conductive patterns of the base substrate. 
In another embodiment, said process comprises 

10 providing through holes so as to penetrate through said 
resin film at positions corresponding to said intermedi- 
ate conductive patterns of the base substrate; and form- 
ing metal plated layers on the inner walls of said through 
holes so as to electrically connect said conductive pat- 
's' terns on said first, upper surface of the resin film to said 
external terminal connecting pads on said second, lower 
surface of the base substrate by means of said aniso- 
tropic conductive adhesive paste and said Intermediate 
conductive patterns of the base substrate. 

20 According to further aspects of the present inven- 
tion, there is provided a semiconductor device compris- 
ing: a resin film having a first, upper surface on which 
conductive patterns are formed and at least one semi- 
conductor element is to be mounted and a second, lower 

25 surface; a base substrate having a first, upper surface 
on which intermediate conductive patterns are formed 
and a second, lower surface on which external terminal 
connecting pads to which external terminals are to be 
connected are formed, said intermediate conductive 

30 patterns are electrically connected to said external ter- 
minal connecting pads by means of vias provided in said 
base substrate; an adhesive layer for adhering said sec- 
ond, lower surface of the resin film to said first, upper 
surface of the base substrate; connecting means pro- 

55 vided in through holes penetrating through said resh 
film and said adhesive layer to electrically connect said 
conductive patterns on said first, upper surface of the 
resin film to said external terminal connecting pads on 
said second, lower surface of the base substrate by 

to means of said intermediate conductive patterns on the 
first, upper surface of the base substrate; said at least 
one semiconductor element mounted on said conduc- 
tive patterns on the first, upper surface of the resin film; 
a sealing resin for hermetically sealing so as to cover at 

15 least said semiconductor element. 

In one embodiment, said connecting means com- 
prises through holes penetrating through said resin film, 
metal plated layers formed on inner walls of said through 
holes, and portions of said anisotropic conductive adhe- 
sive paste corresponding to said through holes. 

Embodiments in accordance with this invention will 
now be described and contrasted with the prior art with 
reference to the accompanying drawings; in which:- 

> 5 Figure 1 is a vertical cross-sectional viefw of an em- 
bodiment of a package for semiconductor devices 
of this invention; ; 
Figure 2 is a partial cross-sectional v'ibw showing 
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me'ans for electrically connecting the conductive 
pattern on the resin film to the intermediate conduc- 
tive pattern on the substrate body; 
Figure 3 is a partial cross-sectional view showing 
another means (or electrically connecting the con- 5 
ductive pattern on the resin film to the intermediate 
conducti/e pattern on the substrate body; 
Figure 4 is a partial cross-sectional view showing 
still another means for electrically connecting the 
conductive pattern on the resin film to the interme- 10 
diate conductive pattern on the substrate body; 
Figure 5 is a vertical cross-sectional view of a pack- 
age of another embodiment of this invention. 
Figure 6 is a vertical cross-sectional view of an em- 
bodiment of a package for semiconductor devices is 
known ir the prior art; 

Figure 7 is a partial cross-sectional view showing a 
structure of via formed on a substrate body in the 
package of the prior art; and 

Figure 8 is an enlarged cross-sectional view show- 20 
ing a conductive pattern formed on the substrate for 
forming t ie package of the prior art. 

In the embodiments, a ball-grid array (BGA) type 
semiconductor device will be described, although this 25 
invention can also be applied to any other type of sem- 
iconductor device, such as a pin-grid array (PGA) type 
semiconductor, or the like. 

In Fig. 1, ^n embodiment of a package for semicon- 
ductor devices of this invention is shown. A base sub- 20 
strate 10 is made of glass fiber reinforced resin (glass 
epoxy). An insulative resin film 1 2 is made of polyimide 
or the like and has a mounting surface thereof with con- 
ductive patterns 18. The insulative resin film 12 is ad- 
hered to an uoper surface of the base substrate 10 by 35 
means of an adhesive layer 14. 

A semiconductor element 16 is mounted on a pre- 
determined position of the resin film 12 by a bonding 
process, a sc -called flip-chip type bonding, in such a 
manner that connecting terminal? of electrodes, such as J0 
solder balls, of the element 16 are directly connected to 
the coriductrvo patterns 18. 

The base substrate 10 is provided with vias 20, 20. ... 
of a metal layer 22, which extend from the upper surface 
to the lower surface of the base substrate 1 0, as shown -'5 
in Fig. 2. One end of the metal layer 22 is provided with 
terminal pads 24 on the second, lower surface of the 
base substrata 10. External connecting terminals 26. 
such as solder balls, are mounted on the respective ter- 
minal pads 24 24, ... z 0 

The other end of the metal layer 22 forming vias 20 
extends to the lower surface of the base substrate 10 
and is provided with connecting pads 27 which are elec- 
trically connected to the conductive pattern IB formed 
on the mounting surface of the resin film 12 adhered to 
the base substrate 10. 

As shown in Fig. 2, the connecting pads 27 are elec- 
trically conneced to the conductive patterns 18 of the 



resin film 12 by means of filled layers 30 of conductive 
paste which are filled m through holes 28 extending 
through the ro S - n film 12 and the adhesive layer 14. 

The elect; seal connection between the connecting 
pads 27 and the conductive pattern 18 can easily be at- 
tained by these filled layers 30 as mentioned above and, 
therefore, it is not necessary to provide any metal plated 
layer on the connecting pads 27. 

In the semiconductor device package as shown in 
Figs. 1 and 2, the base substrate 10 is first formed as 
follows. ^ 

A glass fiber reinforced resin plajj^ving copper 
foils adhered to the respective surlace^^of is drilled 
to provide a plurality of through holes. TEffiS^n plate is 
electroless plated with copper on the inn-^^rlaces of 
the through holes to provide vias 20, 20, .^f^eneral, 
after the electroless plating process, an elecfro-plating 
is further conducted to obtain these vias The metal layer 
22 is also layered on the copper foils on the upper and 
lower surfaces of the resin plate. 

Then, the intermediate conductive patterns includ- 
ing the connecting pads 27 are formed on one of the 
surfaces of the resin plate and the terminal pads 24 are 
simultaneously formed on the second, lower surface of 
the resin plate by applying an etching process to the res- 
in plate having coppor foils on which the' metal layer 22 
is formed. 

The insulative resin Mm 12 is formed as follows. A 
resin film having one surface thereof to which a copper 
foil is adhered is provided with through holes at prede- 
termined positions. The conductive patterns 18 are then 
formed by an etching process.- The through holes can 
also be formed after the conductive pattern 1 8 is formed 
by the etching process. • 

In this manner, since the conductivapattern 18 can 
be formed directly by etch ing v/ithout.T^|||jig the metal 
layer 22, the transverse cross-section q^l^pnductive 
patterns 18 can be made as substanttlj^^tangular 
shapes. Thus, the conductive patterns 19 : ^fbe made 
as fine patterns on the one surface of the resin film 12. 
Particularly, among the conductive pattern 18 formed on 
the one surface of the resin film 12, the conductive pat- 
tern 18 in the area where tne semiconductor element is 
placed can be made finer than the conductive patterns 
18 around the element mount area. 

In the resin film 12 of this embodiment, the through 
holes are arranged outside of the element mounting ar- 
ea, where the conductive pattern 18 is formed fine. 
Thus, the through holes can easily be provided and also 
the electrical connection between the conductive pat- 
terns 1 8 and the tcrmnal pods 24 can easily be attained. 

The second, lower surface of the insulative resin 
film 1 2 is adhered by means of the adhesive layer 1 4 to 
the first surface of the base substrate 10 on which the 
intermediate conductive patterns 27 are formed. Any 
adhesive which has been conventionally known and 
used in semiconductor packages can b.c'employed as 
the adhesive layer 1 4 in this embodim^. For example, 
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the adhesive layer 1 4 can be formed on a predetermined 
position in tnG base substrate 10 by coating with an ad- 
hesi^&ift a screen printing process or the like. 

•^^fecoaiing with the adhesive, through holes 1-3 
are 'i^^^|P as to extend through the resin film 1 2 and 
the a : di^t^jayer 14, so that the adhesive does not ex- 
ist at theTp&itions corresponding the through holes 23 
of the resin^ilm 12. 

It is also possible that such an adhesive iayer is 
formed on the second, lower surface of the resin film 12. 

In this embodiment, the through holes 28 are filled 
with filling layer 30 made of conductive paste, so that 
the electrical connection between the connecting pads 
27 and the conductive pattern 18 can be attained and, 
therefore the electrical connection between the con- 
necting pads 27 and the conductive pattern 18 and the 
terminal pads 24 can also be attained. 

In order to prevent an oxidization of copper foil and 
the like, a solder resist is coated on the surface of the 
base substrate 10, on which the terminal pads 24 are 
formed, except for the portions on which the external 
connecting terminals 26, such as solder balls, are to be 
connected at a later stage. Alter that, the semiconductor 
element 16 is mounted on the base substrate 1 0 in such 
a manner that the terminals, such as solder balls, 
' orr ^|¥% n tne terminals of the semiconductor eloment 
16 ^SS6*rg ct| y in contact at a predetermined position 
with;^^^fcductive pattern 18 of the resin film 12. 

Tlr^^Pie semiconductor element 16 mounted on 
the condu|t^e pattern 18 is hermetically sealed with a 
sealing restalayer 34. Then, the external connecting ter- 
minals 26, such as solder balls, are mounted on the pre- 
determined terminal pads 24. When the external con- 
necting terminals 26 are mounted, even if heat is applied 
to the terminal pads 24, the terminal pads 24 have a 
sufficient thickness and the vias are satisfactorily dura- 
ble. 

The semiconductor element 16 can also bo sealed 
with a cap or the like (not shown) in place of the sealing 
resin Iayerl34. 

In the semiconductor package as shown in Figs. 1 
and 2, although the resin film 12 is adhered to the base 
substrate 10 by means ot the adhesive layer 14 and the 
connecting pads 27 are electrically connected to the 
conductive patterns 18 by means of filing layers 30 of 
conductive paste, an anisotropic conductive paste can 
also be used as the adhesive iayer 14, as the embodi- 
ment shown in Fig. 3 

:^I££.an isotropic conductive paste is a substance in 
wh j^^^duct(ve panicles, such as carbon particles or 
me -3^^^ 1 L f s ' are dis P er sed in an adhesive material, 
so ^^^^Pi 1 .^ 513006 is usually not electrically conduc- 
tive. Ho^^^r, if a pressure is exerted to the substance, 
the fluid component of the adhesive material in that por- 
tion moves'away and, on the other hand, the conductive 
particles come into contact with each other. Thus the 
portion of the substance where the pressure is exerted 
becomes electrically conductive. 



When such an anisotropic conducive paste is used, 
it is preferable that the connecting p t :ds 36 formed on 
the abutting surface of the resin film 12 are connected 
to the conductive patterns 18 on the upper surface of 
5 the resin film 12 by means of thin metal layers lormed 
on the inner walls of the through holes in the resin film 
12. These thin metal layers can be formed by a metal 
plating process, such as an electroless plating. 

Then, the abutting surface of the resin film 12 is ad- 
'0 hered to the surface of the base substrate 10 on which 
the connecting pads 27 are formed by means of the ad- 
hesive layer 38 consisting of the anisotropic conductive 
paste, as shown in Fig. 3. 

Then, pressure and heat are applied to the portions 
'5 of the connecting pads 36 and the resin film 12 which 
are arranged in conformity with the connecting pads 27 
of the base substrate 10. Thus, in the pressed portions, 
the fluid adhesive material moves away and, on the oth- 
er hand, the conductive particles 40, 40, ... come into 
20 contact with each other. Thus, the connecting pads 27 
of the base substrate 10 and the connecting pads 36 of 
the resin film 12 can be electrically connected to each 
other. 

In place of the filled layers 30 of conductive paste 
2S in the embodiment shown in Figs. 1 and 2, thin metal 
layers 42 can be formed on the inner wails of the through 
holes 28 extending through the resin film 1 2 and the ad- 
hesive layer 14 to electrically connect the connecting 
pads 27 of the base substrate 1 0 to the connecting pads 
30 of the resin film 12. The thin metal layers 42 can be 
formed by electroless plating. When the electroless plat- 
ing is performed, a suitable mask is usually used to cov- 
er the portions where forming such metal layers is un- 
necessary. 

35 Although, in the semiconductor packages as men- 
tioned above with reference to Figs. 1 to 4, a base sub- 
strate 10 made of resin is employed, rt ceramic base 
substrate 44 can also be employed in pace of the resin 
substrate 10 : as shown in Fig. 5. 
4° The ceramic base substrate 44 has a plurality of vi- 
as 46,. which are formed as follows. A ceramic green 
sheet is first drilled to arrange a plurality of through holes 
at predetermined positions, the through holes are filled 
with metallized paste, and then the green sheet is fired 
simultaneously with the metallized paste. The interme- 
diate conductive patterns 44, the terminal pads 48 and 
the like are also lormed by arranging the metallized 
paste at predetermined positions of the green sheet and 
simultaneously firing the green sheet with these pat- 
50 terns of the metallized paste. 

In the same manner as the previous embodiments 
of the semiconductor packages as shown in Figs. 1 to 
4, an insulative resin film 12 is adhered to the ceramic 
base substrate 44 obtained as mentioned above. Con- 
55 ductive patterns are formed on one of the surfaces of 
the resin film 12. The other surface of the 'resin film 12 
is adhered to the ceramic base substrate 44 by means 
of an adhesive layer 1 4. Then, the through holes extend- 
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ing through the ceramic base substrate 44 and the resin 
film 12 are filled with conductive paste to form filled lay- 
ers 30. Thus, the conductive patterns 1 8 are electrically 
connected to the terminal pads 48. 

Although, in the above-mentioned embodiments, a $ 
ball-grid array (BGA) type semiconductor package em- 
ploying solder balls as the external connecting terminals 
has been described in detail, this invention can also be 
applied to any other type of semiconductor package. 

Some examples of the other type of semiconductor io 
package are as follows. For instance, this invention can 
also be applied to a pin-grid array (PGA) type semicon- 
ductor package in which pins are used in as the externa I 
connecting terminals, a land-grid array (LGA) type sem- 
iconductor package in which conductive lands are used is 
in as the external connecting terminals, a leadless chip 
carrier (LCC) type semiconductor package in which 
semicircular shaped external connecting terminals arc 
provided on the side faces of the base substrate, or the 
like. 20 



Claims 

1. A semiconductor package comprising: 25 

a resin film (12) having a first, upper surface or 
v/hich conductive patterns (18) are formed and 
at least one semiconductor element (16) is to 
be mounted and a second, lower surface; 3c 
a base substrate (10) having a first,' upper sur- 
face on which intermediate conductive patterns 
(27) are formed and a second, lower surface on 
v/hich external terminal connecting pads (24) to 
which external terminals (26) are to be connect- 
ed are formed, said intermediate conductive 
patterns (27) are electrically connected to said 
external terminal connecting pads (24) by 
means of vias (22) provided in said base sub- 
strate; jo 
an adhesive layer (14) for adhering said sec- 
ond, lower surface of the resin film (12) to said 
first, upper surface of the base substrate (1): 
and 

connecting means (30,40,42) provided in <s 
through holes (28) penetrating through said 
resin Him (12) and in said adhesive layer (14) 
for electrically connecting said conductive pat- 
terns (18) on said first, upper surface of (he res- 
in film (1 2) to said external terminal connecting so 
pads (24) on said second, lower surface Of the 
base substrate (10) by means of said interme- 
diate conductive patterns (27) on the first, up- 
per surface of the base substrate (10). 

55 

2. A semiconductor package according to claim 1. 
wherein said connecting means lor electrically con- 
necting said conductive patterns (18) to said exter- 



nal terminal connecting pads (24) comprises said 
through holes (28) penetrating through said resin 
film (12) and said adhesive layer (14) being filled 
with conductive paste (30) or being plated (36) on 
Iheir inner walls. 

A semiconductor package according to claim 1, 
wherein said connecting means comprises metal 
plated layers (36) formed on inner walls of said 
through holes (28), and portions (40) of said aniso- 
tropic conductive adhesive paste at locations cor- 
responding to said through holes (28). 

A semiconductor package according to any one of 
the preceding claims, wherein saj£conductive pat- 
terns (16) on the first, upper surf ag^fthe resin film 
(12) are finer than said intermedia^^^iuctive pat- 
terns (27) on the first . upper surface^M^ibase sub- 
strate (10). ^??feS&. 

5. A semiconductor package according to'ahy one of 
the preceding claims, wherein each of said vias (20) 
provided in the base substrate (10) comprises a 
through hole provided in said base substrate (10) 
and a metal platGd layer (22) formed on the inner 
wall of said through hole and/or said through hole 
is filled with conductive paste (46). 

6. A semiconductor package according to any one of 
the claims, wherein said base substrate (10) com- 
prises a glass fiber reinforced plastic substrate or a 
ceramic substrate. 

7. A semiconductor device comprising a semiconduc- 
tor package in accoi dance with any one of the pre- 
ceding claims. 

at least one semiconductor, element (16) 
mounted on said conductive: patterns (18) on 
the first, upper surface cf the if^Mtn (12): and 
a sealing resin (34) for hermeli^]p^ealing and 
covering the at least one saicf^§^c£nductor 
element (16). 

8. A process for making a semiconductor package 
comprising 

preparing a base substrate (10) ha\ ng a first, 
upper surface on which intermedia* o conduc- 
tive patterns (27) are formed and a second, low- 
er surface on which external tormina 1 connect- 
ing pads (24) to which external terminals (26) 
are to be connected are formed, said interme- 
diate conductive patterns (27) are electrically 
connected to said external terminal c onnecting 
pads (24) by means of vas (20) provi? : od in said 
base substrate (10): 

preparing a resin film ( 12) havinp a f -st. upper 
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surface on which conductive patterns (:B) are 

formed and a second, lower surface; 

adhering said second, lower surface of the res- 
^|^n film (12) to said first, upper surface of the 
f^fease substrate (10) by means of an adnesive s 

•;^B-; (14): 

^S^^fiing through holes (28) so as to penetrate 
trough at least said resin film (12) at positions 
corresponding to said intermediate concuctive 
patterns (27) of the base substrate (10); and 10 
filling said through holes with conductive paste 
(30) or forming metal plated layers (42) on their 
inner walls to electrically connect said conduc- 
tive patterns (18) on said first, upper surface of 
the resin film (1 2) to said external terminal con- 1$ 
necling pads (24) on said second, lower sur- 
face of the base substrate (1 0) by means of said 
•intermediate conductive patterns (27) of the 
base substrate (10) 

20 

A process for making a semiconductor packa ge ac- 
cording to claim 8, wherein said adhesive layer 
comprises an anisotropic conductive adhesive 
paste (38,40) ; and 

wherein metal plated layers (36) are formed 25 
on.said inner walls of said through holes (28) to 
Electrically connect said conductive patterns (13) 
'^^pid first, upper surface of the resin film (12) to 
^^^^[ernal terminal connecting pads (24) on said 
sT^^^fower surface of the base substrate ( 0) by 30 
niean0|)f said anisotropic conductive adhesive 
paste : ^4G) and said intermediate conductive pat- 
terns (27) of the base substrate (10). 
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